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Deconstructing episodic memory with

construction

Demis Hassabis and Eleanor A. Maguire

Welicome Trust Centre for Meurssmaging. Insitute of Neurology, Lineversity College London 12 Queesn Sousre. London, WCIN
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It his recently basn obssrved that the braln network
supporting recall of episodic memories shares much n
common with other cognitive functions such as spisedic
future thinking, nawgaticn and theory of mind. 1t has
been speculated that 'self projection’ is the key common
process. However, in this Opinion srticle, we note that
other lunctions (e.g imsgining fictitious experiences|
not enplicitly connected 1o sither the sell or & subjective
sense of tme, sctivate & slmilar braln network. Hence,
we ague thatl the process ol “scens construction” s
better abls to sccownt for the commonalities in the brain
arsss engeged by an extended rangs ol dispasste lunc.
tions. In light ol this, we re-evaluate our understanding
of aplendic mamory. the processes undemplnning it and
other relsted cognitive functions.

Introduction
Episadic memory |LZ]. the memory lor our everyday
persanal expericnoes, is an essential ingrodeent in shaping
s we perceive ourselves [, Tulving (2.4] seodeally
diefined three key propertes of spsedic memory recall: a
subgective senae of time «mental ime travel), connection to
the nlf el mutonoetic consciousness - & spocial kind of
what e the st af rememboring,
enahling one to be aware of the self in subgective time |21
(ithers have since (dentified visual imagiry 151 narrative
strutture |5, retricval of semantic nformation (6], and
feelings of familiarity (7] a8 alse boing important aspects
of recollection. Episodic menory recallis, therefore, a highly
complex cogmitive function that can be conecptually divided
iite mrveral distinet compenenl proosses |3.6.89] and s
accompanied by a rich recallective experience (Bax 1) [24].
Althaasgh numerous functional magnetic ress o Maping
IMED studies iovestiguiing the neural basks of episadic
memory recall (M- 13] have revealed @ consisten? and dis-
Tintle 12 wislerrstord ateewt ther contrrbutivns imlividunl areas
make o the overall recollectove experience [10-12].

In & stimulsting Opinion srtecle  published 0 the
February 2007 wave of Tresds in Cognilior Sciences, Bock-
ner and Carrall |13 make the satule shaervation that there
i extensrve overlap in the brain network activated during
AR stusdisn ol v hering the past [10-12. and that
rnguged during other aciivities as diverse as thinking

Eoarrgarsiing vetbies Mombin, [0 ol Rirmabe i pen wilgs whi
Maggniie, & i imighaiell i il o sl s

dpmmaldds i & Boaae et

alout the fulare [14-16L navigabion [171. theory of mind
iperspective taking| | 18], and the ‘default setwark” | 19] (and
related o the ‘default network’. perhaps also ‘mnd wander-
g’ [200] . Thas presents Lhe intnguing poscibality thal Uese
disparate cognitive functions, hitherto treated as distinet,
might share ommon underiying prooesses, Bockner amd
Carredl |13] sugge= that self-projection myght be o orucial
v wed) pivress. Ty deflne self-paromsciion as "t abaliy
shift perspective from the immediate present to allemative
FﬁFﬂMM a =hil in pl:lu-'t._ froan U
immesdiste enm menment o the altemative, imagined future
envirmment _relereneed to oacsell. Thus, their preposal
clesely connects to Tulving's ariginal ideas of meatal time
travel of the self 1] Seliprajoction s undoubtedly import.
anl, pﬂhqumuquely 4 for episedic memory recall
vergent neurepsychological (211, Mmmmm
IEEG) (221 and DK] (D) Hassabis, D, Kamorsn and EA
Maguire, unpublizshod) findings suggest that st least ane
further imperiant cognitve function, namnely that of richly
iimsgining Getithous expericnces (21, is lso relianl s U
same braim notwork, bast = not explicitly connecsd tosither
the sell or & sulgeclive smse of Lime,

{hur Ohpanden article differs from that of Buckner and
Carroll (131 in severs] ways. First we pal forwsrd the case
for meental scome constrection as o well-defined and key
o prEer. s ee i supspecting rovsl oot o prrenaes
Second, we argue that rather than slf-projection (131, the
process of scene constrsden o betler able o aoceunt for
the commanalitics in the brain networks sctivated by all
the disparate cognitive functions noted above {and pessibly
others in addslion - see Bax 2). Third, we knk Uhe process of
recollection of complex episodic memones & & Irekcon-
structive process |3-5.8,23-15|

Scene construction

We define some construction as the proovss of mentally
generating and mantaining & complex asd coherenl scene
or event. This is achieved by Lhe retrieval and integration of
relevant informational csmposents, stored in their meda-
lity-speaific cortical areas |26), the product of whach has o
oaberent spatial context 1], and can then laterbe manipu
lated wed vieualioed. The full rewmllective experence o
richly recalling an episodic memory [2], forexample, rememr
bering what veu did last Katurday evening, i nearly abeax
acoompansed by complex mental imagery |5 of that event
Mumm.wwm.m_um;r,u

e EeE R e | BTV s e padiet | D0 [ammsas (0 &E sgiin reeesil g PO WD) nen ST R T

K110-8 ML T 18 5T (T M A 1 ST 2 )

20144, Deep Mind# 4 i 22 7 PAVUAZSE Jo )R il o Jo R )3



SRR BAEIX BB P bl SR Ath £ T A B 573 4 TR 27 2
BERSGJE T A T B Brilf AR LA BE T LA N LR RE, K2 i — 44
— H AT O LA SV AR i oK g DML AR Bl b e BAE T AR FiT . )
5}, Deep Mind R IR BEH 22 W 2% 15 T A sh AR A B S KK 2 B iz X3
RHHLE I« 2 3] (Re-inforcement Learning) »#5& Kk, 7EMH4E K
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SEHBCHS P R, P AR H i a2 HE I A 0 LA

RKYEMH AN LRGSR B A H AR, g et 2,
NFERATEAT? Deep Mind ) i {F Fir oA 2 AR B & 2 BB & AT
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PATHRE - T se s AR EdT, YLUCE R A2 Rt et
AT AL . ARAEREZ 92 E (4R (The Guardian) ) 10 & {71017
IRBERVTI Bl “BORAR G RHILN, HER - NEIRG, AR
BELI), e AR S AR R A EHC AT BT B0, BRI
B /N0 B S X L E .
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